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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a compsn. having superior dispersibility, 
film forming property and shelf stability over a long period of time by further 



adding an organotitanium compd. and/or an organosilicon compd. to an alkali- 
soluble polymer binder, a photopolymerizable monomer, etc. 
SOLUTION: This compsn. contains an alkali-soluble resin having carboxyl 
groups as an alkali-soluble polymer binder, a photopolymerizable monomer such 
as acrylic acid or other multifunctional monomer, a photopolymn. initiator such as 
2,2-dimethoxy-1,2-diphenylethan-1-one and particles of an inorg. compd. such as 
cobalt oxide or other fluorescent substance and further contains an 
organotitanium compd. and/or an organosilicon compd. known as a coupling 
agent and remarkably improving the dispersibility, etc., of this compsn. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] (a) An alkali fusibility giant-molecule binder, (b) photopolymerization 
nature monomer, (c) photopolymerization initiator, (d) inorganic compound 
particle (e) organic titanium compound and/or an organic silicon compound, and 
the photosensitive paste constituent characterized by containing the (f) organic 
solvent. 

[Claim 2] The photosensitive paste constituent according to claim 1 with which 
the content of an organic titanium compound and/or an organic silicon compound 
is characterized by being 0.5-12 weight section to the solid content 100 weight 
section of a photosensitive paste constituent. 

[Claim 3] The photosensitive paste constituent characterized by a photosensitive 
paste constituent according to claim 1 containing a conductive particle further. 
[Claim 4] a conductor -- the formation approach of the insulating patterned layer 
characterized by calcinating after exposing through a negative mask, developing 
negatives subsequently after applying a photosensitive paste constituent and 
forming a photosensitive paste layer on the substrate with which the circuit 
pattern was formed, and removing a part for an unexposed part. 

[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the formation approach of an 
insulating patterned layer using the photosensitive paste constituent and it which 
are used for formation of the ink nozzle of the formation approach of the 
insulating patterned layer which used the photosensitive paste constituent and 
this photosensitive paste, the insulating ceramic layer of the multilayered ceramic 
substrate which mounts electronics components, such as LSI, in high density in 
more detail, and an ink jet mold printer etc. 
[0002] 

[Description of the Prior Art] In manufacture of thick-film multilayer circuits, such 
as a multilayered ceramic substrate, conventionally The photosensitive 
constituent which consists of gold, silver, palladium, or the conductive matter and 
photopolymer constituent of these alloys is applied on the ceramic substrate 
formed with the alumina etc. After exposing, developing and calcinating it and 
forming a desired circuit pattern, on it An alumina, It is manufactured by using the 
photosensitive paste constituent which uses the insulating matter and 
photopolymer constituents, such as glass, as a principal component, exposing, 
developing negatives and calcinating similarly, forming a desired insulating layer, 
repeating them two or more times, and considering as multilayer structure. The 
photosensitive ceramic coating constituent which becomes JP,61 -158861, A from 



the ceramic particle which has a specific particle size of a publication, an 
inorganic combination particle, the monomer in which photo-curing is possible, 
an organic binder, a photopolymerization initiator, and an organic medium, for 
example as a photosensitive paste constituent used for manufacture of said 
thick-film multilayer circuit, and a carboxyl group installation organic binder given 
in JP,2-25847,A are contained, and the photosensitive ceramic coating 
constituent of alkali fusibility etc. can be mentioned. Containing further 
organosilane coupling agents, such as RSi(OR') 3 (other organic functional 
groups to which methyl or ethyl, and R interact with alkyl, methacryloxypropyl, 
polyalkylene oxide, or the organic parent of a film in R'), in said official report for 
improvement, such as the paint film nature of a photosensitive ceramic coating 
constituent, is also indicated. 
[0003] 

[Problem(s) to be Solved by the Invention] However, at the above-mentioned 
organosilane coupling agent, the improvement in the dispersibility of a 
photosensitive SEMIKKU covering constituent, paint film nature, etc. was not 
enough, with the photosensitive ceramic coating constituent containing the 
organic binder which has a carboxyl group further, the carboxyl group in 
insulating mineral matter, such as an alumina and glass, and an organic binder 
reacted, gelation was caused, and there was a trouble that mothball stability was 
missing. Then, although the photosensitive ceramic coating constituent 
containing various kinds of organic surfactants is also proposed in order to solve 
said problem, the present condition is that the still practical thing is not obtained. 
[0004] As a result of this invention person's etc. repeating research 
wholeheartedly in view of such the present condition, it is making the 
photosensitive paste constituent containing each component of an alkali fusibility 
giant-molecule binder, a photopolymerization nature monomer, a 
photopolymerization initiator, an inorganic compound particle, and an organic 
solvent contain an organic titanium compound and/or an organic silicon 
compound further, and a header and this invention are completed for the 



photosensitive paste constituent which has the outstanding dispersibility and 
paint film nature, and mothball stability being obtained. Namely, [0005] This 
invention aims at offering the photosensitive paste constituent excellent in paint 
film nature and mothball stability. 

[0006] Moreover, this invention aims to let dispersibility offer the photosensitive 
paste constituent with which spreading unevenness does not happen well. 
[0007] Furthermore, this invention aims at offering the formation approach of the 
insulating patterned layer which used the above-mentioned photosensitive paste 
constituent. 
[0008] 

[Means for Solving the Problem] This invention which attains the above- 
mentioned purpose relates to the formation approach of (a) alkali fusibility giant- 
molecule binder, (b) photopolymerization nature monomer, (c) 
photopolymerization initiator, (d) inorganic compound particle, the (e) organic 
titanium compound and/or an organic silicon compound, the photosensitive paste 
constituent characterized by containing the (f) organic solvent, and an insulating 
patterned layer. 

[0009] (a) alkali fusibility giant-molecule binder used by this invention ~ a 
carboxyl group ~ containing - alkali -- meltable resin is said. As said alkali 
fusibility giant-molecule binder Concretely A carboxymethyl cellulose, carboxy 
ethyl cellulose, A carboxy propyl cellulose and a hydroxymethyl cellulose, 
hydroxyethyl cellulose, The resultant of the hydroxyl of hydroxypropylcellulose, 
and a polybasic acid anhydride; An acrylic acid, A methacrylic acid, a methyl 
acrylate, an ethyl acrylate, a methyl methacrylate, A copolymer with ethyl 
methacrylate, 2-hydroxymethyl acrylate, 2-hydroxyethyl acrylate, acrylamide, 
methacrylamide, acrylonitrile, a methacrylonitrile, etc. can be mentioned. If the 
acid number of said alkali fusibility giant-molecule binder has the desirable range 
of 50-250, it becomes difficult to develop negatives this range in an alkali water 
solution less than at 50 and it exceeds 250, paint film nature and dispersibility will 
worsen. 



[0010] moreover, as a (b) photopolymerization nature monomer component 
Concretely An acrylic acid, a methacrylic acid, a fumaric acid, a maleic acid, 
fumaric-acid monomethyl, Fumaric-acid monoethyl, 2-hydroxyethyl acrylate, 2- 
hydroxyethyl methacrylate, Monofunctional monomers, such as ethylene-glycol- 
monomethyl-ether acrylate and ethylene-glycol-monomethyl-ether methacrylate, 
Trimethylolpropane triacrylate, trimethylolpropanetrimethacrylate, 
Tetramethylolpropanetetraacrylate, tetramethylolpropane tetra methacrylate, 
Polyfunctional monomer, such as a pentaerythritol thoria chestnut rate, 
pentaerythritol trimethacrylate, pentaerythritol tetraacrylate, pentaerythritol tetra- 
methacrylate, and dipentaerythritol pentaacrylate, can be mentioned. 
[0011] As a (c) photopolymerization initiator component, concretely Furthermore, 
2 and 2-dimethoxy -1, 2-bibenzyl-1-ON, 2, 4, 6-trimethyl benzoyl diphenyl 
phosphine oxide, 2, 4-diethyl thioxan ton, 2-chloro thioxan ton, 2, 4-dimethyl 
thioxan ton, A thioxan ton, 2-methylthio xanthone, 2-isopropyl thioxan ton, 3 and 

3- dimethyl-4-methoxybenzophenone, a benzophenone, A - screw diethylamino 
benzophenone, and 4 and 4 '4, 4'-dichloro benzophenone, 4-dimethylamino 
benzoic acid, 4-dimethylamino methyl benzoate, 4-dimethylamino ethyl benzoate, 

4- dimethylamino benzoic-acid butyl, 4-dimethylamino benzoic-acid-2-ethylhexyl, 
4-dimethylamino benzoic-acid-2-isoamyl, methyl o-benzoylbenzoate, etc. can be 
mentioned. 

[0012] As a (d) inorganic compound particle contained in the photosensitive 
paste constituent of this invention Concretely Cobalt oxide, an iron oxide, chrome 
oxide, nickel oxide, copper oxide, Manganese oxide, oxidization neodium, a 
vanadium oxide, cerium oxide CHIPEKU yellow, Cadmium oxide, an alumina, a 
silica, MAKUNESHIA, a spinel; Boric-acid lead glass, Si, B, Pb, Na, K, Mg, 
calcium, Ba(s), such as boric-acid zinc glass, Glass;Y2Si05, Ce, CaW04 and Pb, 
BaMgAI 14023, Eu, ZnS that consist of each oxide, such as Ti, Zr, and aluminum, 
(Ag, Cd) Y203, and Eu and Y2 ~ Si05, Eu, and Y3aluminum5 -- 012, Eu, 
Zn3(P04) 2, and Mn and YB03 Eu, BO (Y, Gd)3 Eu, GdB03, Eu, ScB03, Eu, 
LuB03, Eu, It Eu(s) and ZnO(s). Zn2 - Si04, Mn, BaAl 12019, and Mn and 



SrAI13 - 019, Mn, CaAl 12019, Mn, YB03 and Tb, BaMgAI 14023, Mn, LuB03, 
Tb, GdB03, Tb, ScB03 and Tb, and Sr6Si303CI4 -- Fluorescent materials, such 
as Zn, ZnS, ZnS (Cu, aluminum), Ag, Y202S, Eu, ZnS, Zn, BO (Y, Cd)3 and Eu, 
BaMgA1 12023, and Eu, are mentioned. 

[0013] As for the above-mentioned inorganic compound particle, it is desirable to 
exist in the range whose 80% of the weight or more of a particle is the diameter 
of 1-10 micrometers. A baking property is inferior, when the diameter of an 
inorganic compound particle is inferior to the compactness of an insulator layer 
by less than 1 micrometer and exceeds 10 micrometers. 
[0014] The above (a) In addition to the component of - (c), the photosensitive 
paste constituent of this invention contains the (e) organic titanium compound 
and/or an organic silicon compound. Although said organic titanium compound 
and organic silicon compound are a compound well-known as a coupling agent, 
its dispersibility, paint film nature, and mothball stability of a photosensitive paste 
constituent improve notably by making a photosensitive paste constituent contain 
it. Especially the organic titanium compound and organic silicon compound of the 
following-izing 1-24 are desirable, and many improvement in said property 
cannot be desired in any coupling agents other than said compound. As said 
organic titanium compound, the compound of the following-izing 1-15 is 
mentioned. 
[0015] 
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[Formula 11] 
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Moreover, as an organic silicon compound, the compound of the following-izing 

16-25 is mentioned. 

[0030] 

[Formula 16] 
O 

CH 2 -CHCH 2 OC 3 H 5 Si (OCH 3 ) 3 
[0031] 

[Formula 17] 
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[0032] 

[Formula 18] 
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[0033] 



[Formula 19] 
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[0034] 

[Formula 20] 
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[0035] 

[Formula 21] 
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[Formula 22] 
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[Formula 23] 
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[0038] 

[Formula 23] 

CH 2 =CHSi (OCH 3 ) 3 
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[Formula 24] 
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[0041] Especially, improvement in dispersibility, paint film nature, and mothball 
nature is remarkable, and an organic titanium compound given in the organic 
titanium compound expressed with ** 1-15 especially ** 7, ** 9, and ** 10 has it. 
[ desirable ] 

[0042] The content of the above-mentioned organic titanium compound and/or an 
organic silicon compound has the desirable range of 0.5-12 weight section to 
the solid content 100 weight section of a photosensitive paste constituent. It 
causes [ there is no effectiveness of combination of the content of an organic 
titanium compound and/or an organic silicon compound under in the 0.5 weight 
section, and if 12 weight sections are exceeded, photosensitivity will be spoiled, 
and ] a poor polymerization and is not desirable. 
[0043] The photosensitive paste constituent of this invention is a paste 
constituent which mixed the - (e) component (above-mentioned [ a ]) with the (f) 
organic solvent. As the aforementioned (f) component, concretely Diethylene- 
glycol monomethyl ether acetate, Diethylene glycol monoethyl ether acetate, 
diethylene glycol monobutyl ether acetate, Dipropylene-glycol-monomethyl-ether 
acetate, dipropylene glycol monoethyl ether acetate, Dipropylene glycol 
monobutyl ether acetate etc. is mentioned. As dialkylene glycol monoalkyl ether 
The diethylene-glycol monomethyl ether, diethylene glycol monoethyl ether, The 
diethylene-glycol monobutyl ether, dipropylene glycol monomethyl ether, The 
dipropylene glycol monoethyl ether, the dipropylene glycol monopropyl ether, 
Ethylene glycol monoethyl ether acetate, ethylene-glycol-monobutyl-ether 
acetate, Ethylene glycol, ethylene glycol monobutyl ether, ethylene glycol dibutyl 
ether, Ethylene glycol mono-amyl ether, ethylene glycol monophenyl ether, 
Ethylene glycol mono-benzyl ether, the ethylene glycol mono-hexyl ether, 
Methoxy methoxy ethanol, ethylene glycol mono-acetate, Ethylene glycol 
diacetate, a diethylene glycol, diethylene-glycol wood ether, Diethylene-glycol 
diethylether, diethylene-glycol dibutyl ether, Diethylene-glycol acetate, triethylene 
glycol, the triethylene glycol monomethyl ether, The triethylene glycol monoethyl 



ether, propylene glycol, the propylene glycol monobutyl ether, 1-butoxyethoxy 
propanol, dipropylene glycol, tripropyllene glycol monomethyl ether, etc. can be 
mentioned. 

[0044] Although the content of the above-mentioned (f) component is determined 
by the formula concentration and print thickness of a photosensitive paste 
constituent, 10 - 50% of the weight of the range has [ (a) - (e) component ] the 
desirable 50 - (f) component 90% of the weight, (f) If a component lacks in 
fluidization of a photosensitive paste constituent at less than 10 % of the weight 
and it exceeds 50 % of the weight, it will not become a paste but formation of a 
thick film will become difficult. 

[0045] The <formation approach of an insulating pattern> Formation of the 
insulating pattern using the photosensitive paste constituent of this invention in 
manufacture of a multilayer circuit is performed at each following process. 

(1) beforehand - a conductor -- the process which applies a photosensitive paste 
constituent with means, such as screen-stencil and barcoater, on the substrate 
with which the circuit pattern was formed. 

(2) The process which dries a paint film, solidifies, lays a negative mask in the 
front face, irradiates an energy line and exposes it. 

(3) The process which removes a part for the unexposed part of the exposed 
photosensitive paste layer with a developer, and forms an insulating pattern. 

(4) The process which calcinates the obtained insulating pattern. 

(5) Process which repeats each process of (1) - (4) two or more times. 
[0046] 

[Embodiment of the Invention] Next, this invention is not limited by these 
examples although this invention is explained to a detail based on an example. 
[0047] preparation of a photosensitive paste constituent - (**) -- the example 1 
(ceramic paste) of preparation 

An alumina (mean-particle-diameter 7.0micrometer ) 45 weight sections Boro- 
silicated glass (mean-particle-diameter 7.0micrometer ) 20 weight sections 
Carboxy ethyl cellulose (average-molecular-weight about 180,000 , acid number 



125) The 4.5 weight sections Trimethylolpropane triacrylate Three weight 
sections 2, 4-diethyl thioxan ton The 0.05 weight sections Diethylene glycol 
monoethyl ether acetate 15 weight sections Dipropylene-glycol-monomethyl- 
ether 15 weight section The organic titanium compound of-izing 9 The 0.03 
weight sections It stirred with for [ sufficient ] 30 minutes in the ball mill, and the 
photosensitive paste constituent was prepared. 
[0048] 

(b) Example 2 of preparation Boric-acid lead glass (mean-particle-diameter 
7.0micrometer ) the 70.5 weight sections Reactant of hydroxyethyl cellulose and 
a fumaric acid (average-molecular-weight about 200,000 acid number 100) The 
4.5 weight sections Methyl cellulose (average-molecular-weight about 270,000 ) 
The 7.5 weight sections Trimethylolpropane triacrylate Three weight sections 2, 
4-diethyl thioxan ton The 0.05 weight section Diethylene glycol monobutyl ether 
acetate 15 weight sections Diethylene glycol monoethyl ether Seven weight 
sections Organic silicon compound of-izing 20 One weight section was often 
stirred like the example 1 of preparation, and the photosensitive paste constituent 
was prepared. 

[0049] 

(c) example 3 of preparation Zn2 - green fluorescent material expressed with 
Si04 and Mn (mean particle diameter of 8 micrometers) The 62.5 weight 
sections Carboxy propyl cellulose (average-molecular-weight about 85,000 acid 
number 200) The 12.5 weight sections Pentaerythritol tetraacrylate Three weight 
sections 3 and 3-dimethyl-4-methoxybenzophenone The 0.04 weight section 
Diethylene glycol monoethyl ether acetate Twelve weight sections Dipropylene 
glycol monomethyl ether 23 weight section Organic titanium compound of-izing 9 
The 0.005 weight sections were often stirred like the example 1 of preparation, 
and the photosensitive paste constituent was prepared. 

[0050] 

(d) Example 4 of preparation HOU lead silicate glass (mean particle diameter of 
7.0 micrometers) 15 weight sections Methyl methacrylate / methyl acrylate 



copolymer (the weight ratios 80/20, average-molecular-weight about 60,000 acid 
number 110) Ten weight sections Pentaerythritol tetraacrylate Seven weight 
sections Benzyl methyl ketal Three weight sections Diethylene glycol monoethyl 
ether acetate Ten weight sections Dipropylene glycol monomethyl ether 10 
weight section Organic titanium of-izing 10 Four weight sections were often 
stirred like the example 1 of preparation, it mixed, and the photosensitive paste 
constituent which has low melting glass was prepared. 
[0051] 
[Example] 

an example 1 - after printing the photosensitive paste constituent prepared in the 
example 1 of preparation with screen printing and drying on the glass substrate 
with which the conductor pattern was formed beforehand, through the negative 
mask, ultraviolet rays were irradiated and were exposed. The obtained insulating 
layer was developed with the developer and the high insulating pattern of 
repeatability was formed. A pinhole was not looked at by said pattern. Moreover, 
after saving the photosensitive paste constituent prepared in the example 1 of 
preparation for one month, it applied on the glass substrate with which the 
conductor pattern was formed like the above, and the insulating pattern was 
formed. In the photosensitive paste constituent after preservation, gelation did 
not arise for one month, and a pinhole was not able to be seen by the obtained 
insulating pattern. 

[0050] an example 2 - the photosensitive paste constituent prepared in the 
example 2 of preparation on the ceramic substrate in which the conductor pattern 
was formed beforehand was printed with screen printing, the negative mask was 
minded and developed [ exposed and ] after desiccation, the ceramic substrate 
was calcinated in piles on it, and the ink jet nozzle was created. Neither a liquid 
leak nor ink plugging was in the obtained ink jet nozzle. Moreover, after saving 
the photosensitive paste constituent prepared in the example 2 of preparation for 
three months, the ink jet nozzle was created like the above. For three months, 
gelation did not arise at the photosensitive paste constituent after preservation, 



and neither a liquid leak nor ink plugging was in the obtained ink jet nozzle. 
[0051] an example 3 ~ the glass substrate with which the semi-conductor pattern 
and the insulator pattern were prepared beforehand was prepared, and the 
photosensitive paste constituent prepared in the example 3 of preparation was 
filled up with screen printing, and after desiccation, the negative mask was 
minded, and negatives were exposed and developed in ultraviolet rays. The 
pinhole etc. was not seen by the insulating fluorescent substance pattern. 
Although prepared the grid layer, and made the top-face plate rival, 
degasification of the inside of a eel was carried out, discharge gas was poured in 
and the fluorescent indicator tube was completed after calcinating 540 degrees C 
of obtained substrates for 30 minutes in an electric furnace, brightness 
nonuniformity, a defect, etc. twisted to the obtained fluorescent indicator tube, 
and it excelled in it. Moreover, although the photosensitive paste constituent 
prepared in the example 3 of preparation was similarly used for the fluorescent 
substance pattern formation of a fluorescent indicator tube using what was saved 
for three months, gelation etc. did not occur, the pinhole etc. was not looked at by 
the obtained insulating fluorescent substance pattern, and the brightness 
nonuniformity of a pixel, a defect, etc. were not seen by the completed 
fluorescent indicator tube. 

[0052] an example 4 ~ the photosensitive paste constituent prepared in the 
example 5 of preparation on the glass substrate with which the conductor pattern 
was formed beforehand was printed with screen printing, and after desiccation, 
although the negative mask was minded and developed [ exposed and ], the high 
insulating pattern of repeatability was obtained. The pinhole etc. was not seen by 
the pattern. Moreover, although the insulating pattern was formed on the glass 
substrate with which the conductor pattern was similarly formed using what 
saved the photosensitive paste constituent prepared in the example 5 of 
preparation for three months, gelation etc. was not produced in a photosensitive 
paste constituent, but the outstanding insulating pattern which does not have a 
pinhole etc. similarly was obtained. 



[0053] 

[Effect of the Invention] The photosensitive paste constituent of this invention is 
excellent in dispersibility, paint film nature, and mothball stability, for example, is 
used suitable for formation of the insulating ceramic layer of the multilayered 
ceramic substrate which mounts and uses electronics components, such as LSI, 
etc. for high density, formation of the ink nozzle of an ink jet mold printer, or 
formation of the electric conduction pattern of a plasma display panel. 



[Translation done.] 



(19) B#H#fFJf (JP) (12) & Bfl Jj^ & # (A) 



#H^9 - 230587 

(43)&HB ¥IE9^(1997) 9 ^5B 



(5i) intci. e mmn ff\H&m%n fi s***©^ 

G 0 3 F 7/004 5 0 1 G 0 3 F 7/004 5 0 1 

7/027 5 0 2 7/027 5 0 2 

7/028 7/028 

7/40 5 0 1 7/40 5 0 1 

H0 1L 21/312 H0 1L 21/312 D 

#£if* *flt* M&Q®ft4 FD 7 M) fti&HtCigK 



(2i)m^#^ 


#IB¥8 -55318 


(71)B«A 


000220239 










(22)ffigiB 


¥^8^(1996) 2 ^200 




ff^JI[»JIIISrtt*SIE:*A^150SS 






(72)^^# 










#^;ii*jiii^rUtpjii3:+^i5o#ffi * 














(74)ft«A 


#«± mm w\ 



(54) HMHO**] «3ttt^-x hl^E«Rr«filft/^^->JBo»<«*tt 

(57) [gjfo] 

( b ) ^s^s^ ( c ) ym^mmi ( d ) 
mmt^mT ( e ) ^m^^yit^mmf/xn^m 



(2) 



W9-2 3 0 587 



mmn 11 (a) r;y# y ^mss^iw yr-. 
( b ) ^suri^ y v-, ( c ) ^s^r^Mi ( d ) 
me^ws^ ( e ) ^Mi-vyik^mm/xmrn 

mt-ti jg^tt^-* f num. 

^ft«^*^Mtt^-x MM»»i ooi 
[|f*H3 ] |f*H 1 fBf^!g*[4^-.x Ffflj&WS 

[0 0 0 1 ] 

BScft&VMii^tt^-^ F £fflV^d»^-yl<^ 
SS>£i¥L<liLS I^x^bn^^x 

/^^MCffiffl § tit f ajsftatp-tfi. 

[0 0 02] 

9. t myt'\tmmmm^3L^ t-r&mffls^-z f 11 

3fisMffi^.-x MKat Lxi±, mz-i&ffime 1 
- 1 5 8 8 6 1 ^m^m^m&^m^^-t^^ 

b 7$7^ mmm* . mm^ 2-25847^ 
lt/f# u^tttos^it^ 7i7 

ff & S o f&IEitfBfcliS 6t«915tt-b5 5 v 

?ffi§ffl»^Mtt^ft±^ftRS i (OR' ) 
3 ( R ' tix^ifctix^/k Rfi7/Mr/k 



[0003] 

MVy7 y* -/7°u y^MTiiJi^tt-t s v ^ffiSffl 
jsft^iitt. mmmnfaitf . 
/f#^ y/t-s^w-rs » ^ y ^-^w-r & s^tt 

SfflSiftf ^-ifi^m 

[ o o o 4 ] ^ a L^Ji^tii^. ^mmmzimm 

3SSr*fcfciSII. 7;F# U^ttS^^M y?-. ft 

%Zit&zbx\ mtt^mn. mm'mvwjimz 

[0005] *^HJ{i; s mjRttat/^Bffisssittffi 

futaatett^-^. h«ft^fM«f h z\ b * mibt 

[0006] £fz. *mHi. 

[ 0 0 0 7 ] S *%mii, JifBil^tt^-x mi 
fiScft^ffl^^^^-yJi^ffM^^^ftt-s i b 
zmb-thc, 

[0008] 

mi±. ( a ) r^x? u ^r?§tta^^M y^'-. ( b ) 
ft^ttt/^, ( c ) ^s^r^ML ( d ) lift 
#ft*B% ( e ) ws^^y-ft^ft&v/Xtt^s^^ 

m,zm. 

[0009] ^mx-mmt& ( a ) rivx ummm 
ft=?'W y?-bii. yivmti^LTivi) u 

-fcLTti. IftWtTj;^^ y 7 f /l/t/l-n-^ , * 
;^^f yxf/^n-x , y 7°n U;Hr;H3 

-x&f/t Fn^-y^f^-t^n-x, th'n^-yxf 
)V*uVu— b Fn^f y7nt;l/-fe;I/n- x»h b"n 

m. *9f))VWbT7V)VM;*1-)V, T^U;U8x^ 
/I/. ^^^U^l^tf-zK y^Six^/y 2-b 
Fn^y^^r^Uy-b. 2-bFnJfyx^r 



(3) 
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?yy- K 7?y/b7Sb\ y^yy/b7$b\ 7y 

y n- b y;k y y n~ b y;b^i: fc' 

*P(f sit §= i) . mtZTiux y "Ti&fEffiHW 

y y-y)|t«i: 5 0-2 5 0 otEEI^f i L < , z. com 
Mtf 5 o M^xnnvi] y Tkupjflrc^sife&wi: & 

[0 0 10] ifc, (b) ^S^tt^yv-Jjg^tLT 

(±. ^ttwtr^y/HL yyyy/bfiiL -? 

WylL 7-?;H^Eyy-f;k 7?;Ht/xf;K 
2-h Kn^v-xf-z^T^U V— K 2-hb'n^yx 
f-/M y b— K x^b-y^y 3-;kEyy^-;bx 
—tjVT? y b-~ K x^b-y^y 3-;kEyy^-;bx 
-f/W^^ M Jl'-b?«#'a'f^y?- s byy-fn 
-/bTn^y b y 7? 'J b , b U y f- n-/b7°nA 
ybyy??yb—K fb7^fn-/l/7n^°yfb 
57:? yv— K fh^fn- ^TDA'yf N7^^ 

?yy- k -^y^xyxy b-;bby7?yy-K 
^y^xyxy b-/bbyy ??yb—K ^y^xu 

X y b -;br b 5 7? y b— b , ^^x'J^ U b -/b 

Tb^y^yy-K yxmy^ij b-/L^yy 
ry y lx- mb^ik y & i ta^cs 

[ 0 0 1 1 ] 3 & ( c ) ttS^BffifeffJjfcfl-f: LT 
(±, a#:a^2, 2-^b=Sf^-l, 2-y7i-;P 

x?y-i-;ty, 2, 4, 6-by^f-;KyvM;b 

y*7i-;^7^^yK, 2, 4-^'X^b^ 

^fffyby, 2-^nnf-^-^fHfy by, 2, 4-y'y 
f^fmyfy, f^fyby, 2-y^;b^ 
^-9-yby, 2->f vrnbvb^Tj-^yby, 3, 3 
- yy ^;b- 4 - y b =sf y^ y-Vy x / y , ^y/7x 
/y, 4, 4' - b'^yxf ;i^r s /^y/7x y y, 
4,4' -y7nnKyy"7i;y, 4-yy-?\'b73 
y&E#BL 4-yy^75y^i«y^, 4- 
yy fvb7 5 y sm#Bix^;b, 4 - yy f-;b7 5 y £ 
E#|g7"fvk 4 - yy -^;b7 s y 2 -xf- 

JbM 1 y/t^ 4 - yy 5 y ^f,#K~ 2 - -f V 7 
5 /k o -<y VM ;bSE#Biy ;b^^^f £ ; t ifi 

[0012] *mx?)fflm"*.-z hmmmzfr^ztc 

h ( d ) Mt^Wi^ fc LT(iy MttW^ft^A/b 
k Biftlt Ift^nA, itft-vTvk itftiH ttft 

7Af^^xn-, Bift/Jb'S 1 ?^ 7;b57k y 
U*, vy*y7. yt°*;b ; 7j!^H 
liS)!/7^i:Si, B, Pb, Na. K, Mg, C 
a. B a , Ti, Zr, Al ^#SiftW^fllJjS§tl 
1,^7^1 ; Y 2 S i 0 5n Ce, CaWO,, Pb, B 
aMgAl H O i3 , Eu, ZnS, ( A g , C d ) Y 2 
0 3 , Eu, Y 2 S i0 5 , Eu, Y 3 Al 5 O n , Eu, 
Z n 3 ( P0 4 ) 2 . Mn , YBO3 .Eu, (Y, G 



d) B0 3 



Eu, GdBO,, Eu 



u 

12 Ol9 



LuBO,, Eu. Zn,SiO, 



SrA l 13 O l; 



Zn, (Y, Cd) B0 3 . Eu, Ba 



Sc B0 3 , E 
Mn, B a A 1 
C a A 1 

i 2 0 19 . Mn, YBO3, Tb, BaMgAl 14 0 23 , 
Mn, LuB0 3 . Tb, GdB0 3 . Tb, ScB 
0 3 . Tb, Sr 6 Si 3 0 3 Cl 4 . Eu, ZnO. Z 
n, ZnS, (Cu,Al)ZnS.Ag,Y 2 0 2 S. 
Eu, ZnS, 
MgA 1 1 2 0 23 

[0013] mMWit^M$^i±, m?<?)8 omm% 
n)±fmm 1-10^ mcrmmiznth - 1 t>mt i 
t\ mmit^miT^m.m^ 1 ^ m^mxnmmmcom 

[ 0 0 1 4 j ±ie ( a ) ~ ( c ) onmt^mtx, wt 

0B^*tt^-xbffl«4 ( e ) tif^yi^tt 

tx/x(±#m^>f s^^^^-rs . fiiB^s^y y 

- 2 4 ^^rii^-y y^^w^wtSy--f ^t^^'ff t 
l< , Mia-fb£!fWhm 77'j yy'MTi±tfrfatt^^ 

[00 15] 

CH3 ^ 0 

CH 3 - CH- O -Ti-h O- C- CitH 



[0016] 

[ft 2] 

" CH3" 
l 

CH^CH-CM-Tr 

[00 17] 
[ft 3] 

CH3 
I 

CH 3 -CH-0-Ti 



■P^O-C 6 H 17 ) 2 OH 

^2 




0 
II 

O — C — C17H35 

-C-CH=CH 2 
11 

0 



[0018] 
[ft4] 



(4) 
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CH a 
I 

C a H 17 -CH-O-Tif P-(0-C 8 H 17 ) 2 OH 

^2 

CH3 
I 



[0 0 20] 
[ft6] 

CH 3 
I 



[00 19] 
[ft 5] 



CH a - CH- O- Tif O- CafcL- NH-C 2 H 4 - NH 2 

[0021] 
[ft 7] 

0 
II 



CHa-CH-O— Ti-O-P-f 0- C 8 H 17 ) 2 



CH 3 
l 



CH a -CH-0-Ti 



CHa 



[0 0 22] 

[ft8] 

0 



CHa 




CHa 



[0 0 23] 
[ft9] 

CH^O 
I )Ti 
CH^O / 

[0 0 24] 
[ftlO] 

CHg 

CH 3 -CH-0-Ti< 



- O 
M 

■O — C — Ci7H 3 i 




0 
II 

0-C-Ci T H» 

C- C=CH Z 
II I 

o ch 3 - 

CH a 

I 



CHa 

[0025] 
[til] 



0 



o 



CH2-O 

| ) Ti 4- O- P- O- P<0- C B H 17 ) a 



[0026] 

[ftl2] 

O 
ll 

C-0 



) 



Ti 



CHa-O 



[0027] 
[€13] 



, 0 O 

II II 
O-P- O- P-(0-C 5 H 17 ). 

I 

~ OH 



O 
ll 



0 



[0 0 28] 



CH^CH-O— Ti-hO-P-O- P-f 0-C 8 H 17 ) 2 

^2 

[ftl4] 



(5) 
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[0 0 29] 



(CHs-O-CHa-CIfcCHa) 

I 2 

CH a - C- CHr- 0 



■Ti 

4 



CHg 
I 

CH 3 -CH-0-Tif 0- 



-P-CO-CsHn^OH 

y>2 



°-K~)~ 

o — 



C]2H2l 



0 0 30] 

O 

CH 2 -CHCH 2 OC a H 6 Si (OCH 3 ) 3 

0 0 3 1 ] 
\t\l\ 

HSCaHeSi (OCH3) 3 

0 0 32] 

ttis] 

NH 2 C 3 H 6 Si (OC 2 H 5 ) 3 

0 0 33] 

NH 2 C 2 H 4 NHC 3 H 6 Si (OCH 3 ) 3 
0 0 34] 
tt2 0] 

NH 2 CONHC 3 H 6 Si (OC 2 H 5 ) 3 
0 0 3 5] 
ft2 1] 

ClC 3 H 6 Si (OCH 3 ) 3 

0 0 36] 
tt2 2] 

CH 2 =CHSiCl 3 

0 0 37] 
tt2 3] 

CH 2 =CHSi (OC 2 H 5 ) 3 

0 0 38] 
ft2 3] 

CH 2 =CHSi (OCH 3 ) a 

0 0 39] 
tt2 4] 

CH 2 =CHSi (OC 2 H 4 OCH 3 ) 3 
0040] 
ft2 5] 

^S^-C 2 H 4 Si (OCH 3 ) 3 



[004 1 ] tftt-ftl-l 5Tmh$tll^mi-?y 

[0042] JJEWISf"^ Wk^!f*aV/X(i:*«^>f 
0 0 SMiU^ L X 0 . 5-12 mMMe>&m&&t I 
#4#0. 5SMgE*iST1i;ffi^J^S^<, 



2j 



L<&iy 

[0043] #$6HJitf)!80fctt^-x MMft(±_hfB 

( a ) - ( e ) ( f ) ^mmmti^itz^-x 

mmsTfol. lulB ( f ) Jfcfrt LTii, JtftS^y' 
x-f y yy U 3— ;l^E J * ^x-x/t-T-bT— h , y' 
xf-yyyy yxf ;H-f^r-bf - b , V 

x^-yyyy a~)V^. y7'f-;yx-f /yr-tf- k y 
7°n h° y v y \) a -At/yf/H-fil'T^f- h , 
y'Tn t°y > y >J 3-/kE yxf;I/X-f^r-t:f- 
b . y ; 7°n t° y y y y n — /kE 7 7"^-;t-x— r^r-fe-r 
- b^r^w^ix, yr/^y yy u a-^tyni/ 
^yix-x/t-i: LTJi, yxf-y yyy a-;^yyf 
^x«r/k y'x^-y yyy a-^yxfA-x-f 
/y yx-^yyyy n-yi/tyy'f^x-f/l', y'7°n 
b° y y y y n -/ke y y /tx- r A- , y'7° n f y > y 
y a-^tyxf/n-f/K y'7°nt°yyyy ;p 
tyrnt^x-fjt', xfi/yyy n-;^yxf;t/ 
x—r^T-fer- b , xf-yyy y 3-^yy'f^x 
— f/PT-bf — k xfi/yy"y3-;k xfi/yy'y 
— /kE y 7>;kx— „ xfi/yy'ijn — )V yyf- 
/t-x-x/t- , xfi/y y y 3 -/t^ y 7 5 /kx~ f ;k 
xfi/yy y 3-;kE y 7 x x/i/x-fvk xfi/yy 
y 3-^y^y^x-f;K x^-yyy y 3-;kE 
yMy;i/x-f/K yb^yy f^yxyy-zk x 
f - y y y y u -sv^ j r-fef — h , x^ y y y y u 
y'T-fe-r— k yxfi/yyy yx^yyy'y 
3— ;t/y'y f-/ix— • r/k y'xf- y y y y 3 — ^y'xf- 
;I/X— 77k yxfi/yyy 3— ^y7f;l/X- fvk 
yxf-y y y y 3 -;yr -fe-f — k h y xf - y y y y u 



(6) 
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ijxfi/y/y 3-/i/tyxf/i/x-f/k rnt'uy 
7* U 3 — /K Tn U n-;^ 7 7'-^ /Px-f 

7"U 3-/k b U 7°nt°y y7"U 3-/^y^f;l^x- 

[ o o 4 4 ] _hte ( f ) j&fte&mi. &m*-x 

(a)-(e) W50-9 0li%. ( f ) )£ 
10-50 S*%7)tEH*W i LI \ ( f ) J&Sfc&* 
1 0S*%*iiT"(±^tt^-^ BM»SMt^I 
ft. i^5 0S*%^S^I>i:^-Xbi:^t-f™^ 



18 0, 0 00 



[0045] mm^-ymm-nm) mm%cow 

7 . Ojum ) 

* 7 x ( ^mm 7 . o u m ) 

^;^'JfyXfiHr;l'P-x (^i^B 1 ! 

, mff 1 2 5 ) 

V^f V y 7 U 3 —/HE 7x^;l/X-7 : -^T-lr r — b 
y'7nfl/y/y n-/kt:77f7kx-77l/ 

\t9mwfr?y\t^ 

£ 5 ^ifT" 3 0 J: < i-ff TSfttt^-x [0048] 
(n) IWJ2 

*^bh&# y % ( ¥%es 7 . o ^ m > 

t Kn^yxf/R/I/O- Xty^iV^t^K^ 

(WATm}2 00, 0 0 0 . mm 1 0 0 ) 

/k-fe/I/n-X (f Wlfi2 7 0, 0 00 ) 
h U 7 ^n-/K7"nv *y b U 7? U b 

2, 4-^x^^^-Jf-tfy hy 

^'xf- p y 7' u a — ;p t 7 7'f- /kx— ■ f^T-bf- h 
yXf- V y 7" U 3 — /t-^E 7 x^/kx— 
^2 0O^«yMSIfc^!l 
£SWJ 1 f: ISHUt i < 3&»# ifTi3&ft^-X hfflfiJc [0049] 

(^) 

Zn 2 Si0 4 , M nTSSflSSfc^BBsM 
(¥%SS8/xm) 

»8 5, 0 0 0. ggffi 2 0 0) 
-^y^xUXU h— /krh^T^Ul'— h 

3, 3-y'7^-4-7b^^yy'7i7y 
yxf i/y / y yxf /i/x-f^T-tf - b 
i^ntl/V/!) a-z^y^f/l^x-f^ 
^9<^$l^yfc^j 



( 1 ) ^mwmw^-yim^ixi^w^zmt 

(2) MH^M. @ftL^O»^#V77£ilM 

( 3 ) m%LtzBK^~x hm^mm^mim 
Tm*LT»^-y*ffM-rsxs 0 

( 5 ) (i)-(4) co^ummmmm o 

[0046] 

[0047] < smi^-x b mm^mm > 



4 5i 
2 0] 



. 5*M 
3fi*gP 

0 5S4i5 

1 5S4gP 
1 5fi*gP 
0 3fi*gP 



70. 5i 



4. 
7. 



5, 
5" 

3: 

0 5: 

1 5: 

7; 



m 
m 



62. 5j 



1 2 



. 5; 

3j 

04: 

1 23 



tan 



2 3Sii5 
0 0 5] 
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[0 0 50] 



(-) mmm4 

(fi*Jt8 0/2 0. ¥%)ftTM.%)6 0,0 00 
y'7 0 nt°y y?"U 3-;«y^f;l-x-f^ 



1 53 



LaBP 



[0 0 5 1 ] 

immi 

mm i 

« v vte*s> ^-y*^jSLfc. fria^ ^ - y t y * 

-Ml fefi&jEp o . 4 fc . DIMM 1 T'MS LfcSBfc 
? - y § # 5 *&Btt liZWffi Lim> * 

-yt(ib°y*-;^m^j&^^ 0 

[0 0 5 0] £jfc0j2 

fit. *^±£-fe5$'y?S$£fifcT4iJ£tyT, ^ > 

MM2 xmm itemed- * h®}&m 3 ^mm 

Ltxo-hWitmffizA y? y'x >y h j X/MHfrKL 

[0 0 5 1 ] HS60J3 

xmmzmmi. mmmxmmifzmit^-x hi 



m 1 1 o ) io 

7 

3 
1 0 
1 0 

:xmi6, mmttzc 



~y[z\i.^y^~)vm\i^W£^t. 
^mM^^X'5A o°c 



3 0 #H$SfK L !t <T> % , ?"'J7 



tz. ±tz. mmm3xmwLtzmytn^-xvmMmz 
3 &r mm Ltz h nzm^xnmzmm^m.yt 
WJ^~ymmzmv^\ yjvwmm&xtst*-?. 
%Mzmm» ^ - y \z a t y * -/umi t ^ 

[0052] uttm 

w^fflv^T ^«(c»^^-y^ffM§ii^^yxSK 
^ ^f«i^ffilS^°^ - y&% ^titz „ 

[0053] 

A y^y'x >y hsru y^-o^ y 9 j xjimm, X 
\t?yX^^AXy°VAn%)WM%>^~ymtW$ 

t,zimi,zmm$tiz> „ 



yny h^-y'oiEj 



(51)Int.Cl. 6 

H 0 5 K 3/46 



F I 

HO 5 K 



3/46 



T 



